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(54) BENDING TEMPLATE FOR SHEET GLASS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the application 
of sufficient suction pressure on glass while preventing 
the loss of heating properties of a bending template itself 
by forming the bending template using a sintered 
material having a specific density. 
SOLUTION: The density of the material of a bending 
template 1 is 1.0-1.5g/cm3. When used the material, the 
suction pressure on a sheet glass 4 becomes about two 
times the conventional suction pressure even without 
changing the pressure of a suction pump 3, and the 
sheet glass 4 is surely sucked onto the curved dent 1 1 to 
shape the curve of the sheet glass. Further, the density 
of the material is not excessively increased so that the 
heating properties of the bending template 1 itself is not 

largely decreased. Further more, the increase in the density from the conventional material 
heightens abrasion resistance extremely, and the surface of the bending dent 11 is hardly 
abraded even after repeated shaping of sheet glasses, and re-polishing of the surface of the 
bending dent 11 is hardly needed. 
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glass which gets 



sucked from below, bends according to the shape of the 
curved surface. The die 

is made of a sintered material of density 1.0-1.5 g/cc. 

ADVANTAGE - Doubles suction pressure by decreasing suction 
of air through die 
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producing distortion. 

Minimises change of shape of curved surface even after 
repeated use. Improves 
wear resistance. 
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* NOTICES * 

•Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The bending die for sheet glass which is a bending die for sheet glass bent and fabricated by 
drawing in from a suction hole (12), heating the sheet glass (4) which was equipped with the suction 
hole (12) which is open for free passage to the bending crevice (1 1) and this bending crevice (1 1) of the 
shape of a curved surface formed in the upper surface, and was put on the bending crevice (1 1), and is 
characterized by what density was formed for of the sintered material of 1 .0 - 1.5 g/cm3. 



[Translation done ] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 -This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the bending die for sheet glass 
which has a curved-surface-like bending crevice, bends in detail the sheet glass heated in the furnace 
about the bending die for sheet glass, attracts to a crevice, and is fabricated in a curved-surface 
configuration. 
[0002] 

[Description of the Prior Art] Conventionally, the bending die for sheet glass has two or more suction 
holes which are open for free passage to the bending crevice and this bending crevice of the shape of a 
curved surface formed in the upper surface, and the suction pump is connected to the suction hole. And 
after inserting a bending die into a furnace where sheet glass is carried on a bending crevice, and fully 
heating glass and a bending die, glass is fabricated in the curved-surface configuration where the 
bending crevice of a bending die was met, by starting a suction pump and carrying out vacuum suction 
of the glass. In addition, as for the bending die, density is formed from the ceramic material of about 0.5 
g/cm3 about 60% in Si02 by the volume ratio, including aluminum 203 about 40%. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when the mold of this composition was used, it did 
not become the configuration where sheet glass bent and the curved surface of a crevice was met, for 
example, there was a case where a part was crooked and distorted. As for this, it is considered to be the 
cause that air is attracted also from the front face of not only a suction hole but a bending die by porosity 
when density moreover operates [ the material of a bending die ] a pump to a low sake comparatively, 
and the suction pressure to glass is not fully obtained. On the other hand, if the density of a bending die 
is raised too much, the problem that heating of a mold tends to become inadequate shortly will occur. 
[0004] Therefore, the technical technical problem which should solve this invention is that the heating 
nature of the bending die itself is made not to be spoiled while sufficient suction pressure to glass is 
obtained by setting the density of the component of a bending die as a suitable value. 
[0005] 

[Means for Solving the Problem and its Function and Effect] In order to solve an above-mentioned 
technical technical problem, the bending die for sheet glass concerning this invention is characterized by 
what density was formed for of the sintered material of 1 .0 - 1.5 g/cm3. Thus, when the constituted 
bending die is used, as a result of suction of the air from other than a suction hole decreasing, suction 
pressure increased up to about 40 kPa(s), even if what was about 22 kPa(s) did not change a pumping 

Y~\ V£± C CI 1 in + 1"\ O Y\ r\ 1 r\ rx rJ-rta avr»l'iir>arl or> /-* »-\ t r + , 1 4- U. .-. ^ 1 n t n n ^ V * . ~ — 4-1- .-. _ ^. / „ l~ a. 1 

jj. Aii L-viiuiii^, vj. i ^Apiunivu U.J cwiivciuiunai IV^llllWl V^fc^ , CU1U LWltt [ UVtl U1G JJd&l / ClUUU I J 

many suction pressure as this was obtained. And when sheet glass was bent and fabricated using this 
bending die, distortion was not produced in sheet glass but it was able to form in the form where the 
curved-surface configuration of a bending crevice was met. Furthermore, it was also avoidable by 
having set the upper limit of density as the above-mentioned value that the heating nature of the bending 
form itself falls greatly. 
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[0006] In addition, although it needed to bend at about 1 time of a rate per month from 1 time per week 
and the crevice needed to be regrinded since it tends to have worn the front face of a bending crevice out 
by the edge portion of glass when density used the conventional bending die of about 0.5 g/cm3, and 
fabrication of glass was repeated, if density was set as the above-mentioned range, abrasion resistance 
will also have been improved sharply. For example, when density uses the bending die of 1 .3 g/cm3, 
abrasion resistance has been improved, so that the need [ abrasion resistance / density increased about 60 
times of the bending die of about 0.5 g/cm3 and / regrinding of a bending crevice ] hardly 
[0007] 

[Embodiments of the Invention] Below, the gestalt of operation of this invention is explained in detail 
with reference to drawing,,! and drawjng.2 . 

[0008] Drawing 1 is a plan in the state where glass was put on this bending die, and drawing 2 is the II- 
II line cross section of drawing 1 , and shows the state where the bending die was put on the truck. The 
curved-surface-like bending crevice 1 1 is formed in the upper surface of a bending die 1. Moreover, this 
bending die 1 is equipped with the suction hole 12 which penetrated and bent in the vertical direction 
and was open for free passage to the crevice 1 1 . 

[0009] The bending die 1 is being fixed on the truck 2 constituted so that it might run in a furnace. The 
crevice 13 is formed in the inferior surface of tongue of a bending die 1 , and the space which is open for 
free passage in the suction hole 12 is formed between the upper surfaces of a truck 2. The siphon 21 
connected with this space is formed in the truck 2, and the suction pump 3 is connected to this siphon 
21 . Therefore, by operating a suction pump 3, it can bend through the siphon 2 1 , a crevice 13, and the 
suction hole 12, and the air of the upper surface of a crevice 1 1 can be attracted. 
[0010] When carrying out bending of the glass using this bending die 1, where flat sheet glass 4 is 
carried on the bending crevice 1 1 of a bending die 1, a bending die 1 is first inserted into a heating 
furnace. And after fully heating a bending die 1 and glass 4, starting a suction pump, bending glass 4 and 
and carrying out predetermined-time suction on the front face of a crevice 1 1, it cools gradually within a 
lehr, finally it takes out from a furnace, and considers as the product of curved-surface glass. 
[0011] 

[Example] Next, the example of the bending die concerning this invention and two examples of 
comparison are explained. The bending die 1 was formed using the ceramic material in which about 
1.3g /of densities is [ cm ] 3 in the example, and aluminum 203 is included for Si02 52% by the volume 
ratio, and they include other components for MgO 1% 12% 35%, and density formed the bending die 1 
in two examples of comparison using the material of 0.5 g/cm3 and 2.0 g/cm3, respectively. 
[0012] The material of the bending die of 0.5 g/cm3 is the same material as what is used from the 
former, and the density used in the 1st example of comparison set the temperature of a heating furnace 
as 710 degrees C which is the same temperature as the conventional setting temperature. This 
temperature is temperature set up conventionally, in order to heat sheet glass 4 to required temperature 
(specifically 600 degrees C or more) in bending of sheet glass 4. Moreover, the pressure of a pump 3 as 
well as the former was set as about 40 kPa(s). Although glass 4 has fully been heated with the above set 
point, suction pressure was obtained only for 22kPa(s), but the shortage of bending of glass 4 occurred, 
glass 4 was distorted, and fault, such as carrying out, occurred. 

[0013] On the other hand, when the bending die 1 which density becomes from the material of 2.0 
g/cm3 as 2nd example of comparison was used, the temperature of a heating furnace was set as 800 
degrees C. This is because the setting temperature of a heating furnace also needs to raise the density of 
a bending die according to making it high, in order to secure the glass temperature of 600 degrees C or 
more. However, in order that glass temperature might not fully go up by this temperature in fact, even if 
giass 4 seldom deformed on the bending die 1, therefore the crevice between a mold 1 and glass 4 was 
large and set the pressure of a pump 3 as 40kPa(s), sufficient suction pressure was not obtained. 
[0014] moreover, the place to which glass 4 came out of the lehr in this example -- total crack ****** - 
it might be unacquainted and fault occurred Although it is thought possible to bend and fabricate glass 4 
from the above thing if setting temperature of a heating furnace is made still higher, a lehr is lengthened 
or annealing time is lengthened, when making density of the material of a bending die into 2.0 g/cm3, 
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the problem of a cost rise will arise in that case. 

[0015] On the other hand, when the bending die 1 concerning this invention which density formed with 
the material of 1 .3 g/cm3 was used, the temperature of a heating furnace was set as 760 degrees C higher 
50 degrees C than the 1st example of comparison and the pressure by the side of a pump 3 was set as the 
same 40kPa(s) as the example of both comparison, glass was heated by 600 degrees C or more, and, 
moreover, the suction pressure of 40kPa(s) was obtained. 

[0016] Thus, by having set the density of the material of a bending die 1 as the value of 1 .3 g/cm3, even 
if it did not change a pumping pressure, the suction pressure of glass 4 doubled [ over the past / about ] 
to about 40 kPa(s), glass 4 was bent, and it was able to draw in certainly to the crevice 1 1, and was able 
to bend and fabricate to it. Moreover, since it had not carried out raising the density of material too 
much, the heating nature of bending-die 1 the very thing did not fall greatly. Furthermore, even if 
abrasion resistance increased about 60 times and repeated fabrication of glass 4 by having made density 
of a bending die 1 into 1 .3 g/cm3 from the conventional 0.5 g/cm3, the front face of the bending crevice 
1 1 was hardly worn out, but was like [ need / hardly / regrinding of the bending crevice 1 1 / like ]. 
[0017] In addition, it is not necessary to necessarily limit density to this value, and in the above- 
mentioned example, although the density of the material of a bending die 1 is set as about 1 .3 g/cm3, if 
it is an about three 1.0- 1.5 g/cm value, it cannot spoil the heating nature of a bending die 1 greatly, but 
moreover can heighten the suction pressure of glass 4, and can also improve abrasion resistance further. 

[Translation done ] 
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